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A Study on the State Space Identification Model of the

Dynamic System using Neural Networks

* Jae-Hyvun Lee, Sang-Bae Lee

Abstract

Syvstem identification is the task of inferring a mathematical description
for a dynamic system from & series of measurements on the system.

There are several mouves in establishing  the mathematical descriptions
of dyvnamic systems. Typical applications ¢ncompass simulation, prediction,
fault diagnostics and control system design.

The neural networks, in this paper, can be used in the identification of
nonlinear dynamic  systems offectivelv. And this paper concerns dynamic
neural network  models, where not all inputs to and outpuls from the
networks  are  measurable. Onlv one model is treated, the well known
[hnovation State Space model(Kalman Predictor).

The identification is  based only on input/output measurements, so - a
non linear Extended Kalman Filter problem is solved.
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Even for linear models this is a non-linear problem without any
assurance of convergence, and in spite of this fact an attempt is made to
apply the principles from linear models, and extend them to non-linear
models.

Computer simulation results reveal that the suggested identification

scheme is practically feasible.
1. 4 &

A28 1% (system identification)-2 A2gle) ALz 29anany =
A A2 £859 FHoz a2z Aol 4 Axde say g
AOE A45e}, 1 dAH Ajxdol TEHAAE Fobe thksit). daw o)

€& A8 8 o] d(simulation), o= (prediction), I3 2 H(fault diagnostic)
B3 Aol Nxde HA B2 yaEin)

53], Aol EokolHE ZEME(plant)el Rl uje ZFed Tues
Edgste woE has M3 A=RAMAYE B2y S oo 23y
=4 S Bgd Aade Hess Al2" 1A o) 9 7z
Alofol ol o3 A2l Qlamue Ay Held ¥, =22 7z A3A ga
e A (parameter estimation), A% ¢ #Hdo g TAH A}, o] &=
FHoR RdyY £ = g AJruge A7) AeE WA Sae
9 d4¥ HolHE og ag Rels= A Aot s, olge Zae

=29 FEE ARk Bk 290 AW Yoy vy rxe o

2

op
=
x



UHEHRLEE Cl8e $ A nne] du 27 94 wud g @ 303

Rl A sg gy e AP e ALEY 49 Zdse ey

WAsel el BYalus Ul del 9o tiweight)t £ W 2

Ao Lge FAHEs Hots) o dsa ¥ olelgh A A& o] o sk A

WP A Ve gt e % g A s o] waAe a o)y
el s ek olue Mge w4y gan ol rda 4 o

el s e w v Alawe 9Me 4ol W] me ol
el elsh RlteiRom, gguolm Quh il B owmo) s 4 g
O T A sRlel ARl whebl e o) il RAel 2 el u] s
olramloldl el ik Q1A wale] el obiulan purabelo

Eovmel S thmw A 2gel i s g e W e ol

elivel el Al ek ol om 3abel A= 428 o ol &3F Al Q1A

Ak ek v e s ARG el ) 4del A B vy

g

Wl AR el el whel FIFE Mol A4S @b 2o

[1] Landau, Svstem Identification and Control Design, Prentice Hall, 1993

[2] Jer- Nan Juang, Applied Svstem Identification, Prentice Hall, 1993.

[3] McCulloch, W. S & Pitts, W. H, "A logical calculus of ideas immanent
in nervous activity, Bulletin of Mathematical Bioplvsics”, 5. pp. 115 133,

LI 3P ol dfed, o) akm), » o A olE8 Lincar Track Cart Double

Inverted Pendulume] 2 2 «)o] o} 2ol of ETOI996M e B ] ) o) s

1o T

MoslEl sl 5y Vol 6. No. 20 pp. 227 233,



304 SEEERBR KB Ok H208

[5] Jae Hyun Lee, Sung Joo Kim, Sang Bae Lee, "The study on the
intelligent control of robot system using neural network”,
Preceedings of Asian Control Conference, Vol. I, No. I, pp.
67-70, 1997.

[6) Sung Joo Kim, Jae Hyun Lee, Sang Bae Lee, "The Study on the
Optimal control of Linear Track Cart Double Inverted Pendulum Using
Neural Network”, Preceedings of Asian Control Conference, Vol. II, No.

I, pp. 15-18, 1997.



